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（Aegiceras corniculatum ）在不同 As 浓度梯度系列和不同暴污处理时间下幼
苗的萌发生长及生理生态效应的影响。设置 As 胁迫浓度系列为 0.5、1、2.5、5、












（2）剖面上，Cu、Zn 含量与 pH 显著正相关，而 Cr 与有机质显著相关，Cu
与 Zn 之间存在显著正相关。重金属含量随着深度增加出现各自不同的规律，Cu
含量呈现不规则递增的趋势，Cr 呈现不规则变化，Zn 和 As 在 33cm 以上含量急
剧减小，说明近年与 Zn 及 As 有关的重要污染源被关闭。 
（3）重金属 Cu、Zn、Cr 和 As 的可提取态分别占重金属总量相对较低，而
残渣态含量都较高。B1 态在总量中所占比例较小，大多小于 10％，其中 As 的
B1 态在总量中所占比例都小于 1％；Cu、Zn、Cr 的 B2 态含量最低，As 的 B2 态
较 B1 态高；4种重金属的 B3 态都较高，这可能与红树林沉积物高硫、高有机质
和相对还原的特点有关。 
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45～100 mg/L 较高浓度组萌发率明显下降，说明中低浓度的 As 环境，对桐花树
繁殖体的萌苗具有一定的促进作用，在达到 45、100 mg/L 高浓度系列，对桐花
树种苗的萌发具有较明显的抑制作用。培养达 90 天后，桐花树幼苗成活率在对
照组和≤5 mg/L 浓度组均为 100％，而后随着 As 浓度的提高成活率依次下降。
从以上结果可以推断出，桐花树幼苗抗 As 污染胁迫生长的浓度≤5 mg/L，半致











（7）不同培养时间不同 As 浓度处理组桐花树幼苗叶片的 Chla、Chlb 和总
叶绿素含量的变化趋势均是先增加后降低，在 3 个不同培养时间（60d、75d 和




着 As 浓度的提高而呈下降趋势。桐花树叶片 SOD 活性随着培养时间的延长呈明
显的下降趋势；不同 As 浓度胁迫对桐花树幼苗叶片 SOD 活性在 60d 和 75d 都是
先升高后降低的趋势，而在90d时叶片SOD活性在不同浓度暴污组间变化不明显。 
（9）3 个不同培养期桐花树幼苗根尖 POD 活性总体变化趋势较为一致，随
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Abstract 
   Samples of surficial sediments and vertical profile were collected from 
Zhangjiang Estuary mangrove wetland (Yunxiao, Fujian) in October 2004. 
Concentration and speciation of Cu, Zn, Cr and As were examined. The distribution, 
possible sources and affect factors of Cu, Zn, Cr and As were discussed in this paper. 
Mangrove Aegiceras corniculatum hypocotyls were cultivated in sand and treated 
with 10‰ seawater for 90 days in a greenhouse. The influence of different arsenic 
contents and time on ecophysiological properties of Aegiceras corniculatum seedlings 
was studied. Series of As concentration was composed of 0 mg/L, 0.5 mg/L, 1 mg/L, 
2.5 mg/L, 5 mg/L, 15 mg/L, 45 mg/L, 100mg/L, and parameters such as arsenic level,  
hypocotyls germination, growth, chlorophyll content, soluble protein and antioxidase 
membrane protection system were determined. The results showed: 
    1. The average contents of Cu, Zn, Cr and As were 56.93 mg/kg, 259.09 mg/kg, 
61.82mg/kg and 17.808 mg/kg respectively. Compared with background value, the 
contents of Cu, Zn were much higher, and Cr, As were close to the content of 
background. On the other hand, the heavy metal contents fluctuated in a small scope 
among sampling spots. It showed that cultivate sewage and domestic sewage didn’t 
affect the mangrove Nature Reserve significantly. 
2. In vertical profile, copper level enhanced irregularly with depth, but chromium 
level changed irregularly. Zinc level increased dramatically since depth of 33cm. It 
perhaps demonstrated that some important Zn contamination sources were closed in 
recent years. Arsenic level changed in a steady range with depth, but the content 
increased in a big extent since depth of 33cm. It may related with background 
pollution and the external pollutions. 
3. Only small proportion of heavy metals can be extracted from these samples, 
most Cu, Zn, Cr and As exists in the residual form. Contents of extractive speciation 
of Cu, Zn, Cr increase in the order of B2 < B1 <B3, but content of extractive 
speciation of As increase in the order of B1 < B2 <B3. It might relate with abundant 
sulfur, high organic and reductive condition in mangrove sediments. 
4. Effect of As concentration on hypocotyl germination of A. corniculatum in 
sand culture is obvious. The sprout of viviparous propagules were promoted in 
mid-lower As concentration while the sprout rate of viviparous decreased in high As 
concentration for 30 days. The survival rate of all seedlings arrived at 100% under the 
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concentration for 90 days. It can be concluded that the endurant range of  A. 
corniculatum seedlings to As pollution is under 5 mg/L, and semi-lethal concentration 
to As is about 45—100mg/L. 
5. The height growth of stem of A. corniculatum seedlings was restrained under 
As concentration above 45 mg/L; while height growth of seedlings showed no 
significant influence under the mid-lower As concentration (0.5-15 mg/L) in different 
stages. The total biomass and component biomass of seedlings showed no significant 
difference from control group at As concentration of 0.5-15 mg/L. However, high As 
concentration showed significant antiblastic influence on the biomass, the longer 
exposure, the more obvious to biomass decrease. 
6. As content of root was much higher than that of overground organs in 30 days, 
60 days and 90 days. Accumulation of As enhanced gradually with increase of As 
concentration, and exposure time. The accumulation of As in stem was highest, and 
the rank order of every organ: stem > root > leaf.  
7. The contents of chlorophyll a, chlorophyll b and total chlorophyll in leaves of 
A. corniculatum seedlings increased at lower concentration and then decreased with 
higher concentration, but the maximal level in different stage was 1 mg/L(60d), 0.5 
mg/L(75d) and 1 mg/L(90d) group, respectively. The content of chlorophyll was 
highest after 75 days, then declined with prolong of time. 
8. SOD activity of root tips A. corniculatum seedlings changed in similar trend 
after different exposure time. SOD activity decreased with increasing concentration of 
As. SOD of leaves decreased obviously with time. Effect of As concentration on SOD 
activity of leaves was similar after exposure 60 days or 75 days, SOD activity 
enhenced in low-mid As levels and then declined in high As concentrations. 
Compared with the control group, no significant difference was found.  
9. Trend of POD activity in root tips was similar after exposure 60 days, 75 days 
and 90 days. POD activity increased in low content arsenic press and then decreased 
in high content As press, but As maximal level in different time was 15 mg/L, 1 mg/L 
and 1 mg/L group, respectively. POD activity of leaves changed in similar trend with 
that of root tips, and decreased with exposure time.  
10. MDA contents of root of A. corniculatum seedlings increased with increasing 
of As concentration after exposure 60 days or 75 days, and kept steady after exposure 
90 days. Different trends with MDA content in leaves were found in different stages. 
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corresponding organs. MDA contents of leaves were always higher than those of root 
tips, and it showed that As did more harm to leaves than root tips.  
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